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Abstract
Recycling behavior was examined by the implementation of
Informational Prompts and Performance Feedback. Prompts
containing facts on recycling and waste along with group performance
feedback were studied at The Florida Mental Health Institute at The
University of South Florida (Tampa campus). Informational Prompts
were introduced by placing informational facts about recycling and
waste by 26 bins throughout the building. Performance feedback signs
were placed by the same bins and included the frequency of recycled
material and trash discarded in the recycling bins on a daily basis
when the campus was open. The results showed that both
interventions increased recycling. Informational Prompts showed an
increase in recycling and a decrease in trash placed in the recycling
bin.

Performance Feedback showed a stronger increase in recycling

when compared to Informational Prompts. The combination of the two
produced a significant increase in the amount of recyclable material
placed in the recycling bins and a decrease in the waste placed in the
recycling containers.
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Applied Behavior Analysis and the Environment
Recyclable materials are placed in waste containers throughout
the country, leading to an increased demand of landfills that surround
our homes, work, and leisure facilities. Waste Management, the
leading solid waste corporation in the United States, collects
approximately 128 million tons of waste annually across the country;
although a significant portion of the waste that ends up in the landfills
is recyclable (Waste Management [WM], 2009). Unfortunately the
idea of recycling, while not new, has been slow to catch on in the
United States. As such, landfills are filled with recyclable materials
that would otherwise be recycled and reused if the correct recycling
route had been taken earlier in the disposal process.
Applied Behavior Analysis has a fairly long history of interest in
applying the principles and procedures of our science to affect
behavior change in various areas concerned with the proenvironmental behaviors of individuals (Cone & Hayes, 1977a).
Behavior analytic research has focused on environmental research
regarding recycling (Austin, Hatfield, Grindle, & Bailey, 1993;
Brothers, Krantz, & McClannahan, 1994; Jacobs, Bailey, & Crews,
1984; Keller, 1991; Ludwig, Gray, & Rowell, 1998; O’Connor, Lerman,
& Fritz, 2010), Witmer & Geller, 1976), reusable products (Manuel,
Sunseri, Olson, & Scolari, 2007), energy conservation (Hayes & Cone,
1977; Luyben, 1980; Palmer, Lloyd, & Lloyd, 1977; Slavin, Wodarski,
& Blackburn, 1981; Staats, Van Leeuwen, & Wit, 2000; Van Houten,
Nau, & Merrigan, 1981; Winett et al., 1982), and waste (Hayes,
Johnson, & Cone, 1975). Although this research has shown positive
effects from behavior analytic interventions, the results from the
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majority of these studies have yet to be realized. Pro-environmental
research has been conducted in other fields for some time now, but
the overall amount and quality of environmental research is lacking in
behavior analysis. For instance, while recycling behavior was first
studied in 1976 in behavior analysis, there are only seven studies
since that time. In addition, there has only been one study published
in The Journal of Applied Behavior Analysis on recycling since 1998.
Of the behavior analytic research that has come out on
recycling, there are primarily two lines of research. The first looked at
the effects of proximity of recycling receptacles to the environment in
which the disposal of recycling material occurs (Brothers et al., 1994;
Ludwig et al., 1998, O’Connor et al., 2010). The second line of
research involves an evaluation of prompts on recycling (Austin et al.,
1993; Brothers et al., 1994; Jacobs et al., 1984; Keller, 1991; Witmer
& Geller, 1976).
This paucity of research is surprising, especially given the
renewed emphasis on lessening the human impact on the
environment. It is now time to move forward with a better
understanding of the conditions under which people are likely to
engage in pro-environmental behaviors, specifically, recycling
behaviors. In doing so, it will be necessary to first orient to the
process under which recyclable materials are treated in the waste
cycle. In addition, the recycling process will be reviewed as well to
help build context for the enormous potential of behavioral sciences in
the area of reducing waste.
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The Recycling and Waste Process
Waste Management is the leading recycler of municipal solid
waste in The United States of America; recycling approximately fiftyfive million tons of material each year through Waste Management
Recycle America (WM, 2009). There are several different routes that
waste can travel when transferred from a site, depending on the
material. Once a company picks up the waste and recyclable material,
where the material goes following the pickup is unknown to many
individuals.
Waste Management collects waste and recyclable material from
a site and divides the material into three separate courses. The three
routes consist of landfills, waste-to-energy machines, and the recycling
route. Although each section handles the materials in a distinct way,
the overall goal of each route is to dispose of the least amount of
waste feasible into a landfill.
The Waste Process
The average American produces 4.5 pounds of waste daily (WM,
2009). Waste can be discarded either by being placed in a Waste-toEnergy machine or disposed of at a landfill site. In the past, landfill
waste has been placed out of site in three ways: 1) piling the waste
up, 2) burning the waste, and 3) burying the waste. The average life
of a landfill before it stops collecting waste is estimated at thirty-five
years (WM, 2009). Landfills have been buried beneath numerous
places, including homes, parking lots, and stores (WM, 2009).
Unfortunately, landfills have not always had requirements set in place
to protect the environment and society from the distribution of harmful
materials into the soil and water that surrounds the landfills. As a
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result, cities such as Tampa, Florida have been required to reverse
engineer buried landfills by providing the necessary equipment to
contain the material in the landfill to help prevent the exposure of
harmful chemicals into the surrounding land and water supply (WM,
2009).
Currently, in counties such as Pinellas County, the majority of
waste is converted to energy by machines built to reduce landfill waste
and maximize renewable energy. Approximately eighty-five percent of
waste that is collected in Pinellas County is placed into machines that
convert the waste into energy by burning the waste (WM, 2009).
Waste that has been converted to energy has the capacity to provide
energy to 40,000 homes a day (WM, 2009). The ash that remains
from the burning process is subsequently stored in a landfill. However
burning the waste requires only 10% of the space when compared to
the waste that would have been placed in the landfill if it had not been
converted to energy (WM, 2009).
The Recycling Process
Some used material does not end up in a landfill or waste-toenergy machine. This material is placed into a more environmentally
sound recycling route. Materials that can be recycled are growing dayby-day, including popular items such as glass, aluminum cans, paper,
and plastic. Recycling containers and designated recycling bags assist
in curb-side recycling so that waste collection facilities are able to
differentiate between recyclable materials and the waste that is
gathered. The disposal process of both waste and recyclable materials
together has reduced some of the effort involved in recycling, resulting
in more individuals using curbside recycling (WM, 2009). In addition,
there are also drop-off facilities that provide large bins for recycling.
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Once recyclable items are placed in the recycling route, the
recycling process is just beginning. The recyclable items are placed on
a conveyor and separated by category to determine the course that
they will end up taking. During this process, unrecyclable material is
also removed from the conveyor. There are typically four categories of
recycled materials. The four categories are: 1) Paper, 2) Plastic, 3)
Glass, and 4) Metal.
Paper. The majority of paper that is placed in the paperrecycling route is first collected, then separated and bound together,
and finally sold to paper mills. Cardboard is also separated from the
conveyor belt in the paper route to be sold to manufacturers.
Newspapers go through a discrete process that removes the ink from
the paper so that it can be broken down to combine with wood
particles from lumber mills. The new material is then flattened out
and transferred to printing mills to be reused (WM, 2009).
Plastic. Plastic is separated by its color and the recycling
number imprinted on the container. After separation, plastic is
cleaned and deconstructed into pellets that manufacturers can use at a
later time. There are several manufacturers (including textile, carpet,
and bottle manufacturers) that will take the recycled plastic material
and use it to their benefit; varying on the company that the material
goes to (WM, 2009).
Glass. Glass is separated from the conveyor belt and removed
to an outside station. The glass is crushed and cleaned before it is
transferred to manufacturers (WM, 2009). Since glass is a material
that is entirely recyclable, it can be recycled continually and still
contain the same high standards (WM, 2009).
Metals. Magnets are used to attract the recyclable metal and
separate the material from the other recyclable materials on the
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conveyor belt. The metals that distract the recyclable metal are
placed directly over the conveyor belt and pull the recyclable metal
material up out of the conveyor line. Once these metals have been
separated, they are distributed to manufacturers. According to
Earth911 (2009), recycling used aluminum cans into new recyclable
cans takes 95 percent less energy than using new materials to make
new cans. This assists in explaining how recycling metal is not only
important to reduce space in landfills, but to save energy as well.
Importance of Recycling
A large portion of research on recycling has focused on society’s
attitudes on recycling and decreasing the effort involved in recycling.
This research, although non-observable, has identified several
essential variables that contribute to some of the reasons why society
does not recycle and ideas on interventions to motivate individuals to
recycle. This research assists in researchers being able to recognize
factors involved in the recycling process and creating programs that
address these concerns.
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Attitude and Effort Research
Researchers have been examining the contingencies behind
recycling behavior for years in order to address the pro-environmental
behavior and attitudes that can contribute to increasing recycling on a
larger scale. The current literature on recycling concentrates on the
attitudes and efforts that are involved in the recycling process. In the
majority of attitude research on recycling, the findings suggest that
the individuals that do not recycle have a less positive attitude
(evaluations of the recycling behavior that can be negative or positive)
towards recycling and the environment than the individuals who do
recycle (Smith et al., 1994). The majority of the effort research on
recycling has found that the higher the effort involved in the recycling
process, the less likely individuals will recycle (Schultz & Oskamp,
1996). Attitude and effort in the recycling process have both been
found to be contributing variables to reduce recycling behavior if the
individual has negative attitudes towards the environment or there is a
high level of effort to recycle involved in the process.
Response Effort
Schultz and Oskamp (1996) researched multiple variables that
focused on the level of effort involved when individuals recycle and do
not recycle. The first study looked at how the students in the class
viewed the environment. The results indicated that there was a
correlation between the individual’s environmental concern and
observed recycling. The second study extended the first by focusing
on the student’s self-reported environmental behaviors with different
levels of effort involved in the environmental process. The results of
the second study identified a positive relationship between
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participants’ self-reports on hypothetical circumstances, environmental
attitudes, and incentives provided towards a proposed environmental
situation. This showed that the students that scored high on the
environmental concern and observed recycling study also scored high
on the scores in the hypothetical situations study that asked questions
about whether or not they would recycle in certain situations. Schultz
and Oskamp included a third study that evaluated curbside and dropoff recycling to compare the effects of effort involved for individuals
who participated. The authors found that the individuals who engaged
in drop-off recycling programs had a higher environmental concern
than individuals who recycled through curbside programs.
While there were some correlations between environmental
concern and recycling behavior found in the current study, there were
several limitations as well. A primary limitation in the first study
involved misconstrued data that were not accurately represented by all
participants. In addition, the bag provided to the participants could
have served as a visual cue to recycle once the student was home with
the bag. The second study utilized self-report data on participant’s
opinions, not observable behavior. These types of data can suffer
from a lack of correspondence between what someone thinks they will
do or what they believe, and what they actually will do or believe when
in the appropriate context. The final study included aggregate data of
former studies in attempting to serve as a metaanalysis of the
literature, subsequently reduced the opportunity for true
understanding of individual performance.

In addition, this study did

not take into account the amount that was recycled suggesting that
regardless of actual amount of recycling behavior, if a person recycled
(even one item), their environmental concern was high. The amount
of material recycled should be a variable considered when researching
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recycling at all times so that an individual recycling one sheet of paper
is not equally compared to another individual recycling one hundred
sheets of paper.
In a similar line of research, Smith et al. researched how
attitudes play a role in an individual’s affect (emotional responses) in
regards to their recycling behavior. It is hypothesized that individuals
with strong attitudes towards recycling will have a higher score on the
recycling behavioral reports used in the study when compared to
individuals with weak attitudes towards recycling. The questions used
in the questionnaire focused on attitude, affect, and recycling and
were distributed into multiple questions throughout the questionnaire
in order to measure each variable effectively.
Some limitations to the study were that the questionnaire
contained adjectives such as good, bad, and guilty that could have
been more objectively defined. A second limitation to the study is that
the only measurement the study used was a questionnaire rating
scale, whereas direct observations would have added to the study by
comparing the questionnaire to the participants’ behavior. A third
weakness to the study is that the researcher only focused on feelings
and attitudes that might affect recycling. The researchers did not
provide information on how to increase recycling if an individual had a
negative attitude or affect towards recycling. A questionnaire might
have more accurately measured individual’s effect towards recycling if
the participants immediately filled out the questionnaire following their
recycling behavior.
In conclusion, a correlation was found between high-effort
recycling programs and high awareness of environmental concern in
the individuals who reported that they will or currently do recycle.
Although this information is pertinent for the research on what covert
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behaviors might influence recycling, it does not inform researchers on
how to increase recycling for the individuals who do not currently have
a high level of awareness of environmental concern. Low effort
programs were suggested as a fundamental aspect that could lead to
an increase in recycling. The setback with low effort programs is that
the cost has the potential to be high. Low cost options need to be
taken into account when trying to increase recycling on a larger scale
so that more companies can afford to implement recycling inside their
buildings.
In addition, the research on attitude and effort provide little
information on how to effect behavior change at the level of actual,
observable behavior. Without results that are pragmatic and likely to
be implemented, the effort of the studies falls short in two ways: first,
the research presents information that could have otherwise been
guessed at (those who are sensitive to environmental concerns are
likely to recycle), and second, the necessary steps to take to promote
recycling behavior given certain stimulating conditions are not
ascertained.
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Comparison of Attitude, Effort, and
Behavioral Research on Recycling Behavior
Research on attitudes and effort towards recycling contribute to
the hypotheses that negative covert behaviors concerning recycling
can possibly influence and predict whether or not an individual will
engage in recycling behavior. Although an individual’s feelings and
stance on recycling are significant variables when researching
recycling, this area of the literature does not focus on the participants
engaging in recycling behavior and how to increase recycling if the
individual’s attitude is negative and the effort is high. Instead, the
research directs its attention to self-reports and surveys. Research
needs to focus on how to increase recycling behavior regardless if the
individual has been shown to have a negative or positive attitude
and/or there is a high level of effort involved in the recycling process.
Research on direct observation of recycling behavior is valuable
for recycling because it shows which interventions increase and
decrease recycling behavior regardless of these previous variables
discussed. Recycling behavior needs to be observed in order to
research the conditions under which individuals do and do not recycle.
That is, direct observation assists in understanding the variables
involved in the recycling process.
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Behavioral Literature on Recycling
Based on the previous behavioral literature on recycling, there
have been gaps on how to increase recycling and decrease recyclable
materials being placed in the trash container on a low-cost budget.
The studies that have been conducted have focused on the proximity
of the recycling container to the trash container, visual cues, prompts
to recycle, contingencies for recycling, reinforcing recycling, and
performance feedback on recycling. All of these procedures have been
shown to increase recycling.
Proximity Research
Brothers et al. (1994) conducted a study focusing on changing
the amount of paper recycled and not recycled in an office setting
through the use of memos and manipulating the proximity of the
recycling containers to the trash containers. The office was divided
into three settings and data on the amounts of recycled and nonrecycled material were collected every workday (Monday through
Friday). The findings of the study show that paper recycling increased
by a substantial amount from baseline when recycling containers were
distributed in close proximity to the participants in their work setting.
A major strength to the current study was that data on recycling
were collected daily. Measurement consisted of weighing paper that
was not recycled as well as weighing paper that was recycled. By
weighing both materials, the researcher was able to show a decreasing
trend of recyclable paper in the trash container, as there was an
increasing trend of recyclable paper in the recycling container
occurring throughout the study. In addition, the study also included a
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follow-up condition to show how the behavior not only maintained, but
increased after the study ended.
On a business level, one of the major strengths of this study was
the money involved. By providing desktop and central recycling bins
that increased recycling and reduced throwing recyclable paper away,
trash removal costs were lowered. The reduction of the trash removal
costs could be viewed as a possible motivational strategy for more
businesses to use the procedure in this study to increase recycling and
save money. Brothers et al. stated that this particular study saved the
site $1,230 in trash removal service costs during the first year after
the study had begun and the recycling pickup did not cost any money.
The distribution of memos in both conditions through the staff
member’s paycheck was a key role in the study to inform all the
participants of the recycling containers’ location, but may be
considered a weakness if the participants had direct deposit and did
not receive a written paycheck. Because the study was conducted in
1994, direct deposit was not as common as it is today, so future
distribution of memos might need to be modified if the study was
replicated.
Ludwig et al. conducted a replication of the Brothers et al. study.
The focus on this study was recycling aluminum cans in an academic
building for a length of six months. During the intervention, recycling
containers were moved from a central location to inside the classroom
to increase the proximity of the containers to the participants who
consumed the majority of the beverages. The study used a reversal
design where baseline measures were taken with the recycling
container in a central location and the intervention was the relocation
of the recycling bin to inside the classroom, where the pilot
observation showed the majority of drinks being consumed.
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This study had the advantage of conducting an informal pilot
observation. The observation showed that a majority of the drinks
consumed and thrown away in the trash container were aluminum
cans inside the classroom, which helped provide the best location for
the recycling bins to be transferred to. The data were also collected
daily in order to reduce the chance that the custodial staff would
collect the materials in the containers. The proximity of the container
to the consumption of the beverage in the aluminum can proved to be
a powerful intervention that increased recycling and reduced the
distance that individuals had to travel in order to recycle the aluminum
can.
A key limitation to the study was that it would be expensive if
the procedure were implemented on a larger scale. Having a recycling
bin in every classroom is expensive for a setting to implement because
recycling bins typically are provided because the setting bought each
recycling bin. This limitation makes the procedure difficult to replicate
and maintain if there was not funding provided for recycling. After this
particular study was complete, the program was not maintained by the
students due to graduation. In addition, the building did not buy a
recycling container to place in each classroom, so the recycling
containers went back into the hallway.
A second limitation to the study is the location that the recycling
container was transferred to. Although students do consume food and
drinks inside the classroom, most academic buildings do not allow any
food or drink inside the classroom. The study did not mention if this
particular site was an exception or not, but future studies should
address other strategies to increase recycling behavior that are more
contextually fit with the university’s rules. This study would be difficult
to replicate at other academic settings due to this restriction.
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O’Connor et al. conducted a further analysis of Ludwig et al.
study to further address research on the amount of recyclable bins in
proximity to where consumption was taking place without the use of
signs. This study used a concurrent multiple baseline design across
setting to show the affects of increasing the recycling bins in the
classrooms, where previously there had been no recycling bins. The
first condition replaced the building’s gray bins with blue recyclable
bins that labeled what the bin accepted. The second condition
increased the amount of recyclable bins in common areas outside of
the classroom. The third condition moved or added the recycling bins
to each classroom in the building.
This study had the advantage of adding new and more bins to
the location. In addition, the study was able to add bins to the
classrooms, which is not always allowed on college campuses. By
doing so, they were able to significantly increase the number of plastic
containers discarded in the recycling bins.
A key limitation to this study was that the authors did not
mention who provided the bins and how much each bin costs. This
further focuses on the need to provide low-cost methods to increase
recycling if the building does not have the funds to provide for such
increase in recycling bins. Further, at some sites (i.e. The University
of South Florida), the building does not allow recycling bins, other than
paper recycling, due to the assumption that allowing bins in the
classrooms will increase consumption of food and drinks, which is
prohibited in classrooms.
A second limitation to this study was that it only focused on
plastic recycling and did not look at glass, aluminum, and paper.
Although the majority of beverages are made with plastic, aluminum
and glass beverages are still sold at a wide variety of sites. Further
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research will need to research if the results generalized to other
recyclable materials.
Prompts to Recycle
Austin et al. increased recycling in an office environment through
the use of visual prompt cues and proximal prompts that provided
information pertaining to paper recycling. A multiple baseline design
was used to assess the effects of prompts between two settings on
recycling paper. Cues were used to label the trash and recycling
containers, along with the material that was accepted in each of the
containers. The proximity of the receptacle to the trash was also
manipulated. Both buildings were compared daily by counting the
paper in each container. The results indicate that proximal prompts do
increase recycling behavior in an office setting.
Materials were counted before the rooms closed each day to
lower the chance of contact between the data collectors and the
participants. This is a major strength in the study because it
decreased the contact between the scorers and the participants in the
study so the participants were not aware that their recycling behavior
was being recorded. Another important strength to this study was
that paper recycling could increase in the work environment without a
large amount of money being available for reinforcers. Because there
was no tangible reinforcers provided for the individuals that recycled
and recycling did increase, these effective low-cost methods should be
implemented before high-cost methods. Another desirable aspect of
this intervention is that it did not require much of a monetary
investment. The signs used for the recycling container were simple
and short, but provided enough information to let the participants
know the materials that were recyclable. Because the current study
was implemented and maintained at a low cost there is potential that
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future programs can be introduced and maintained in other settings
without a costly investment required to implement and maintain the
program. Businesses are more likely to buy into programs that do not
require a high cost to maintain.
There are several limitations to this study, however. The first
pertains to how the measurement of the recyclable paper was
conducted. Because the paper was counted and not weighed, one
piece of paper in the study can equal a pound of paper that is bounded
in a manuscript. Although this might be effective in producing data
that specifies how many times individuals placed items in the recycling
container, it does not consider the same individual recycling more than
one item. Because recycling centers pay a company by the weight of
the material and not how many paper items are gathered, this
information should be considered when a study’s measurement
process is implemented, as the payment could serve as a reinforcer for
recycling paper.
A limitation to the study is the sign used for the trash container.
The signs stated “No paper products” or “Trash”. A more effective sign
to increase recycling might be to inform the participant where to
recycle the material. By informing the participant of a location on
where to place the recyclable material they might have thrown away,
the researcher is providing a replacement behavior of placing the
paper in the trash container to throwing the paper in the recycling
container.

In addition, the suggestion that the proximity of the signs

to the containers served as an effective antecedent to increase
recycling behavior in the office setting was assumed since there was
not a condition in the study where the signs were placed anywhere but
directly above the containers. The distance from the recycling
container to the trash container was manipulated, but the distance of
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the signs to each container was not manipulated. A future study could
focus on the information placed on the signs and placing the signs
further away from the receptacle to better assess the signs as a
prompt.
Reinforcement Procedures
Witmer and Geller (1976) showed the effects of prompts,
contingencies, and reinforcement on increasing paper recycling. Three
conditions were used to increase paper recycling in six dormitories;
Prompt condition, Raffle contingency, and Contest contingency. All
three conditions provided limited increases in paper recycling.
The flyer in the first condition informed the participants that
recycling is good for the environment. This is a variable that should be
addressed in future research to see if informational facts regarding
recycling increase recycling behavior. Knowledge and facts about
recycling that relate to a participant’s lifestyle are variables that should
be attended to.
After the Raffle and Contest conditions were withdrawn, there
was return to baseline levels for both conditions. This weakness
shows that unless there is funding involved to reinforce the
participants’ recycling behavior continuously, the procedures used in
this study will not maintain recycling behavior. Because both of these
conditions are expensive to maintain, involving gifts that ranged each
week from $15 to $80, researchers would need funding to replicate
this procedure.
A second weakness to the study was that there were only twohour windows during the days of the week that the dorm students'
recycling behavior was measured. There might have possibly been a
higher increase in paper recycling if the scorers were able to measure
for an extended period of time.

Extraneous recycling was also
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measured even though it was not between the times that the fliers
mentioned. Measuring recycling even after the times that were not
labeled on the flier shows that some participants recycled regardless of
the contingency involved and that a larger time frame might have
showed better results.
Lastly, although the contingency conditions did slightly increase
recycling behavior, all conditions did not remarkably increase the
amount of paper recycled. Several reasons for this could be the time
limits of the recycling collection, the contingencies not containing high
valued reinforcers for the participants, and the days that the study was
conducted on (weekdays vs. weekends). Future studies could address
these issues by providing a questionnaire asking the best times they
could bring recycling in and potential reinforcers for recycling. Future
studies should also concentrate on low cost procedures that will
maintain after the researcher is finished with the study.
Cost Effective Procedures
Jacobs et al. studied how to increase recycling in residential
neighborhoods by conducting five different studies to measure possible
factors that could contribute and show the most powerful results for
increasing recycling. The overall goal of this series of experiments was
to view if cost-effective procedures could be modified to increase
recycling in a residential community. Five studies were conducted to
show potential factors that could influence recycling participation.
Experiment 1 focused on whether or not participation in the
recycling program was correlated to income level. The results showed
that homes that were more expensive, in general, had larger effects of
participation in the recycling program than homes that were less
expensive. A strength to this section of the study is that the results
were generalized by comparing the results to additional
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neighborhoods, which showed that middle class housing had the
highest amount of participation in the recycling program.
Experiment 2 studied the effects of correlating recycling pick-up
time with waste pick-up times. Weekly participation increased 5% for
the same-day pick-up (recycling picked up the same day as trash)
showing a 60% higher participation when compared to the separateday pick-up (recycling picked up on a different day than trash). The
main strength of this study is that there was not a difference in cost
depending on the pick-up day. This indicates that because the results
show that same-day pick-up increased recycling, it would not cost
more money to implement this procedure on a larger scale. Cost of
recycling is a main issue when dealing with businesses, so cost would
not be an issue for this study. A limitation to this study is that the
houses were not randomly assigned to the groups, so other variables
could have influenced participation. One potential variable that could
have increased recycling is the possibility of participants viewing
neighbors’ recycling bins on their driveway and the neighbors’ bin
served as a discriminative stimulus for their own individual recycling.
Experiment 3 studied the effects of two different prompts on
recycling behavior. The prompts consisted of a recycling prompt in a
newspaper and a recycling prompt in a brochure.

All participants

received both of these prompts to recycle. Two neighborhoods were
compared by each neighborhood having a combined newspaper ad and
brochure condition, a newspaper ad only condition, and a brochure
only condition. The results show that when the newspaper ad and
brochure were combined, participation increased. A limitation to this
study was how visible the newspaper prompt was when compared to
the brochure prompt. The brochure contained information only about
recycling, so the readers were able to know what the brochure was
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about as soon as they started to read it. The newspaper contained a
small ad on the second page and was among many other articles
containing different topics. An individual reading the paper would be
reading about multiple topics, and might not even read the ad about
recycling. A second limitation is that the newspaper ad had several
errors in it, while the brochure contained no errors.
Experiment 4 attempted to increase participation through the
use of prompts and separation containers in a lower middle-income
neighborhood. A handbill (a piece of paper with information regarding
recycling delivered by hand) was used as a prompt for participants to
recycle. Separation containers were provided to serve as the recycling
containers. There were four groups that received either handbill
prompt and prompt follow-up or the separation container followed by a
prompt. The first strength to this study was that single versus
multiple prompting was conducted to show the effects of the prompts.
Unfortunately, the handbill only prompt condition did not show that the
effects of the prompts had a strong increase in participation. Handbill
prompting did increase participation in the separation containers
condition and continued to have high participation levels in the followup sessions. This provided information that separation containers
along with prompts do increase recycling. Another strength to the
study is that the cost of the separation containers was low. A
limitation to the study was that the handbill prompts were not costeffective, effecting researchers using it in a replication study.
Experiment 5 combined the findings from the four experiments.
This experiment used the separation container and prompting
procedure used in Experiment 4, along with a sticker placed on the
participants’ home mailbox. This package program doubled the
participation rates of the neighborhood. During the follow-up
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condition, participation remained high in the neighborhood. A noted
limitation to the study is that it was not replicated even though there
was an opportunity to replicate available.

Future research should

replicate the findings to see if the findings generalize to other
neighborhoods.
Performance Feedback
Keller (1991) conducted a study on increasing single stream
recycling for curbside recycling. This study differed from all of the
aforementioned studies conducted on recycling since the author and
creator of the study was a fourth grader doing a science fair project.
The current study used the delivery of personnel notes to each house
providing feedback on how the street’s recycling was during each week
of the study. The neighborhood was also informed that gift certificates
would be donated to a homeless center if the recycling in their
neighborhood increased. All recyclable materials were measured once
they were placed on the curb for pick-up. Materials were measured by
whether or not the recycling container was present or not present on
the curb on the morning of the recycling pick-up day. Recycling
increased when performance feedback was applied. The study showed
remarkable increases in recycling behavior through the use of
performance feedback. The participants were provided with group
feedback of their performance every week. The notes that were
provided to the participants were handwritten which could have
assisted in increasing recycling behavior since the notes appeared to
be personnel when compared to a typed note.
In contrast, because this study was a science fair project by a
student in the fourth grade, there are several critiques to the quality of
the study. To begin with, there was no interobserver reliability
conducted in this study. The author did not mention if he was the only
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person taking data on the number of recycling containers. Second,
there was only one baseline data point and follow-up data point taken
on the study prior to the intervention. More data should have been
taken during these conditions to show stability. Finally, the
measurement used to calculate the recycling was questionable. The
only measurement used was whether or not there was a recycling
container placed in front of the house every Friday. The amount and
the material of the recycling was not measured so the actual increase
in recycling is questionable since there might have been more bins
placed in front of the house with a lower amount of recyclable
material. Future studies should weigh or count the materials to attend
to this limitation.
Informational Prompts and Performance Feedback
Previous research on recycling has involved variables attempting
to address why individuals and groups of people do not recycle,
manipulating container proximity, increasing the amount of recycling
containers, and high cost contingencies. Although the research has
resulted in an increase in recycling behavior, the behavior was not
maintained in various studies due to several limitations. One of the
main limitations was that the cost of the intervention was high to
implement and maintain. Research involving low-cost procedures
need to be developed in order to promote and maintain recycling at a
higher scale. By creating a low-cost procedure, settings will be more
likely to implement and maintain it instead of not following through
with a procedure that has shown to be effective because of its highcost value and/or effort. In addition, providing receptacles in areas
where recycling may be frequent should decrease response effort as
well.
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Informational prompts may provide a low-cost, maintainable
option to increase recycling and decrease recyclable material in the
trash receptacle. Performance feedback involves an intervention that
will cost more to maintain. The combination of a low-cost intervention
with a higher-cost intervention will further research to see if a highercost intervention increases the effects of recycling behavior when
paired with a lower-cost intervention.

The informational prompts will

serve as an establishing operation by increasing the effectiveness of
recycling as a reinforcer. The signs will contain information about the
effect recycling has on the environment and facts about recycling. The
signs that are already on the bins that include information on what is
accepted in the bin will remain to further research how information
affects recycling behavior. Performance feedback signs will include the
information on how much the building has recycled each day; including
the total number, along with a breakdown in the number of plastic,
aluminum, glass, and trash as well. Performance feedback will serve
as reinforcement for recycling in the recycling container.
The purpose of this study was to evaluate the effects of
informational prompts and performance feedback on recycling
behavior with a consistent condition where signs are provided in
proximity to where recycling is likely to occur (the current recycling
bins on campus). Each of the two independent variables were
separated into individual conditions to see which condition increased
appropriate recycling and decreased waste in the recycling container
more effectively on its own. Informational prompts and performance
feedback were combined to show the effects that both had on the
behavior of recycling when paired together.
This study adds to the literature by providing a procedure that is
low-cost to implement and maintain. In addition, it researches the
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effects on recycling that a high cost intervention has alone and when
paired with a low-cost intervention.

A gap in the literature has shown

that high-cost procedures are difficult to maintain after researchers
withdraw from the study. This study addressed this limitation by
providing a procedure that is lower in cost to implement and maintain.
This is an important contribution to the literature because research has
shown that even if a procedure is effective in increasing recycling, it
was not maintained due to the cost of the procedure. By pairing the
low-cost procedure with a higher-cost procedure, the study will also
research how much recycling increased when focusing on the cost of
an intervention.

%(!
!

!

Method
Participants and Setting
Participants included students, staff, and faculty at The
University of South Florida: Tampa campus. The setting was The
Florida Mental Health Institute building (see Appendix A for floor plan).
The study was implemented during the fall semester of the school year
in 2011 and the beginning of the spring semester in 2012 and data
was collected Monday through Friday. The building contains 26 singlestream recycling containers that accepted plastic, aluminum, and
glass.
Apparatus
Twenty-six large plastic recycling bins were used to collect the
recyclable material on campus. The school had these containers prior
to the implementation of the study, with each bin containing a label
that stated, “Paper” or “Plastic and Aluminum”. Recyclable and trash
material were counted by sorting through each bin, separating each
recyclable material from trash, and recording the data. Twenty-six
informational prompt and performance feedback signs were
implemented, depending of the condition. The informational prompt
signs are 11.25’’x 17.3’’ and the performance feedback signs are 5’’x
8’’.
Treatment Integrity
Treatment Integrity was assessed through the use of a checklist
(see Appendix B). A research assistant went through the checklist
75% of sessions. The checklist included questions on the
measurement process, checking for signs, and implementing the signs.
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The total number of procedures done correctly were added up and
divided by the number of steps to show the treatment integrity.
Interobserver Agreement
All scorers were trained on the data collection process, which
included how to both separate and count the materials. Prior to the
scorers collecting data, all scorers were told the recyclable material
definition and shown the measurement procedures. The scorers were
then observed by the primary scorer and practiced sorting and
counting materials until interobserver agreement reached 90-100%
two consecutive times prior to the research assistants collecting data
without the lead researcher. All four research assistants scored 100%
their first two sessions.
Interobserver agreement was assessed by each scorer counting
the number of materials that were sorted for each category (recyclable
material in recycling container and trash in recycling container). The
secondary scorer assisted in sorting by observation of the sorting
process to make sure it was executed correctly. The majority of
sessions were conducted with at least two researchers, and at times
three. Interobserver Agreement was recorded in 92% of sessions.
Interobserver Agreement was 100% across all sessions. Scorers also
noted if the signs were still posted in the locations that they were on
the previous sessions. If the signs were not present, the scorers
replaced the sign and recorded what area the sign was missing from
and what sign was not posted.
Data Collection
Data was collected at the University of South Florida at the
Florida Mental Health Institute. The dependent variable was recyclable
material placed in the recycling container. There were four targets
that were measured; plastic, aluminum, glass, and trash. Materials
%*!
!

!
were recorded as frequency data, with the count of the recyclable
material and non-recyclable material found in the recycling and trash
containers being recorded every weekday that campus was open
(Monday through Friday). All recyclable material was sorted
separately and counted due to each material weighing a different
amount. Recyclable material was sorted by appropriate plastic, glass,
and aluminum (see Appendix C for breakdown of recyclable material).
Recyclable material was placed in a recycling bag and placed outside
the security office for custodial pickup immediately after data
collection was complete each day. Trash was separated and sorted as
any material not listed as a recyclable material. Trash material was
placed in a garbage bag and placed outside the security office for
custodial pickup immediately after data collection was complete each
day. The scorers counted the number of the material found in the bins
between 5:00 p.m. and 8:00 p.m. after the majority of staff and
students have left the building on the data collection form (see
Appendix D and Appendix E). Data was collected by each individual
bin, adding up to 26 bins. Data was then combined to show the
aggregate number of recycling.
Experimental Design
The study used a multiple treatment reversal design with six
conditions (A-B-B+C-A-C-B+C). Baseline (A) was first introduced
followed by Informational prompt (B), Informational prompt and
Performance feedback (B+C), a second Baseline (B), Performance
Feedback (C), and then a second Informational prompt and
Performance feedback (B+C).
Procedure
There were signs used in both conditions of the study. First, the
signs on the containers prior to the study remained since they
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mentioned what material was accepted in the bins (“Plastic, Aluminum,
and Glass”). The informational prompts included signs that were
posted above the recycling containers stating informational facts about
recycling (for example: “Glass bottles take over 4,000 years to
decompose”). Second, signs were used for the performance feedback
component, where the signs displayed daily updates to the staffs’ and
students’ recycling behavior. The performance feedback signs
contained information by count of the recyclable and non-recyclable
material that was placed in the recycling bin each day. The
performance feedback signs were also located directly above the
recycling bins and updated after each data collection.
Baseline (A). The baseline condition consisted of collecting
data on the count of material in the recycling container prior to
intervention. Trash material in the recycling container and appropriate
recycling in the recycling container was measured and recorded.
Informational prompt condition (B). The Informational
Prompt condition began the following school day after baseline data
shows stability in the data. The informational prompt included
information on what material is recyclable, where to place the
recycling, and the effect recycling has on the environment. The first
day that the intervention began, the scorers went into the setting prior
to 8:00 a.m. and set up all of the signs. After 5 p.m., the scorer came
back the same day and measured the trash material in the recycling
containers and appropriate recycling in the recycling containers.
Informational prompt and performance feedback
condition (B+C). During the Informational Prompt and Performance
Feedback condition, the signs for both conditions were implemented
following the Informational Prompt condition. Informational prompt
signs remained in place and Performance Feedback signs were
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distributed in the setting prior to 8 a.m. The Performance Feedback
signs included the count of the recyclable material and trash placed in
the recycling container located throughout the building. After 5 p.m.
the scorer came back the same day and measured the trash material
in the recycling container and the appropriate recycling in the recycling
container.
Baseline (A). The return to Baseline condition consisted of
removing all Informational Prompt and Performance Feedback signs
prior to 8 a.m. Data then was collected on the trash material in the
recycling container and the appropriate recycling in the recycling
container.
Performance feedback condition (C). The Performance
Feedback condition involved reintroducing the Performance Feedback
signs prior to 8 a.m. After 5 p.m. the scorer came back the same day
and measured the trash material in the recycling container and the
appropriate recycling in the recycling container.
Informational prompt and performance feedback
condition (B+C). During the Informational Prompt and Performance
Feedback condition, the signs for both conditions were implemented
again. Performance Feedback signs remained in place, while the
Informational Prompt signs were placed in the setting prior to 8 a.m.
After 5 p.m. the scorer came back the same day and measured the
trash material in the recycling container and the appropriate recycling
in the recycling container.
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Results
Results were analyzed across seven conditions, which involved
Informational Prompts and Performance Feedback signs implemented
alone and combined (see Figure 1 and Figure 2). The data suggest
that both interventions increased recycling when introduced
separately, with the combination of both interventions showing the
highest level of recycling. Informational prompts introduced alone
increased the average amount of recycling from Baseline. When the
signs were combined after the Informational Prompt only condition,
the combination showed a higher level of performance. Performance
Feedback alone showed a greater increase in recycling than
Informational Prompts and the initial combination of both
interventions. The combination of both interventions after the
Performance Feedback only condition showed only a slightly higher
increase in recycling. The data show that when both interventions
were introduced separately, the initial effects of the interventions were
lost over time.
Overall, Baseline showed a mean of 77.16 for recyclable material
and 5.82 for non-recyclable materials. Baseline showed the lowest
level of responding for both materials in the containers. During the
initial Baseline, the data show a low level of responding with a mean
number of recyclable materials placed in the bins of 70.7. The mean
number of non-recyclable material placed in the bins was 6.9.

The

range of data was between 28 to 90 (62 items). Data show an initial
increasing trend and then a low stable level of responding. The first
data point showed the lowest rate of performance suggesting that the
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bins might have been interfered with since the data did not return to
that level again throughout the study.
The level slightly increased from the initial Baseline to the
Informational Prompt condition with a mean of 80.81 for recyclable
material. There was no change to level for non-recyclable material,
with a mean of 6.37. Data is highly variable and shows zero trend.
The range of recyclable materials in this condition was between 54 and
115 (61 materials).

In the beginning, data bounced to its highest in

the condition to 115 and then immediately dropped down to the lowest
data point in the condition. There is no known variable that suggests
why there was such great variability in the beginning of this condition.
After the initial high variability, the data show a rapidly increasing
stable trend, which could suggest a delay in the effect of the
intervention. The data then remains at a high level with some
variability in regards to level and trend. This could suggest that the
information on the signs were informing individuals throughout the
week, resulting in more recycling when compared to baseline.
Towards the end of the condition there was a drop down in level and
data showed a flat trend with low variability for the last four data
points. The ending of the condition suggests that the information on
the signs could have worn off on their affect to the individuals in the
study.
The level increased from the Informational prompt only condition
to the Informational prompt and Performance feedback, with a mean
of 94.37 for recyclable material. The level slightly decreased for nonrecyclable material with a mean of 6. The data shows high variability
with respect to level and trend. In the beginning of the condition the
data increased and then dropped back down and continued to range
between 72 and 114 (42 materials) for the remainder of the condition.
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Every other day in the condition bounced up and down between high
and low data points within the last week that might suggest different
people being on campus. A list of events in the building show that
during the majority of the high points in the data there were extra
events taking place in the building that might have caused this
variability in the data.
During the second Baseline, there was a slightly higher level of
responding with a mean of 83.62 for recyclable materials and 4.75 for
non-recyclable materials. The data shows a gradually decreasing
variable trend. The range of data was between 64 to 101 (43
materials), showing a significantly lower range than the previous
baseline. A decreasing trend in the second baseline suggests the
withdrawal of information and feedback from the signs decreased
recycling. The increase from the first baseline to the second baseline
suggests that the information provided by the signs displayed
response maintenance.
The Performance Feedback only condition showed a dramatic
bounce up when the condition was first introduced. This condition
showed the highest level of recycling throughout the study when it was
first introduced, with an overall average of 98. The range of data in
this condition was between 70 and 152 (82 materials), which is the
highest range of data when compared to all other conditions. This
could have been influenced by the holidays and exam time, since the
data showed an overall highly variable decreasing trend throughout
December. There was one day that an event took place on campus
that might have influenced a high data points (session 55), showing an
unusually high rate of responding for a Friday when compared to other
Fridays in the condition. Data starts with a high level of responding
but quickly decreases and continues to show a gradually decreasing
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variable trend throughout the condition, stabilizing in regards to level
and trend which could suggest the same amount of people
missing/present on campus throughout the week.
The second Informational Prompt and Performance Feedback
condition shows an increase in level from the previous combination
condition from a mean of 94.37 to a mean of 98.75 suggesting that
the combination conditions continued to have an impact on increasing
recycling behavior. The range in data during this condition was
between 79 and 128 (49 materials). Although there was a high
increase in level from the Informational Prompt only condition to the
initial combination condition (from 80.81 to 94.37), there was only a
slight increase from the Performance Feedback condition to the second
combination condition (from 98 to 98.75). This suggests that the
Performance Feedback condition had the highest effect on recycling
behavior when assessed alone. During the combination condition, the
data immediately bounced up to a higher level from the previous
condition. After three data points the data bounced back down and
remained stable in regards to level and trend for the next four data
points. Immediately following, the data bounced back to levels
previously observed in the beginning of the condition and showed a
gradually decreasing trend with low variability. There is no known
variable that might have influenced the data during the peak in level in
the middle of the condition.
The second Informational prompt and Performance feedback
condition had the highest level of trash material discarded in the
recycling bins, with a mean of 13.83. Since it was a new start to the
semester when this condition began, the data might have been
influenced by possible new staff members and students in the building.
There was one day that the trash peaked to a high of 66, but there is
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no know variable for this. All high data points in regards to the trash
were materials that were thrown in large quantities into certain bins
that could have been mistaken for recyclable material.
In both combination conditions, the data was decreasing at the
end of the condition. This suggests that the initial effect of the
condition was lost over time. This was similar to the Informational
prompt only and Performance Feedback only conditions where the
signs were introduced separately and showed the same effect on
recycling behavior.
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Discussion
Recycling behavior was assessed by informational prompts (signs
that contained information regarding recycling) and performance
feedback (signs that contained the amount recycled on a daily basis)
in the Florida Mental Health Institute at The University of South
Florida. The data indicate that when these two signs were combined
directly above the recycling bin throughout the building, the data
displayed the highest level of recycling when compared to one sign
alone and the absence of any signs. This study was socially significant
due to the highly increasing number of trash and recyclable material
disposed of on a daily basis. When this occurs, the number of landfills
and materials burned to reduce landfill space is increased and poses a
significant threat to our health and the environment.
The results indicate that when Informational Prompts and
Performance Feedback are combined, the highest level of recycling is
shown when compared to all other conditions. There were six
conditions in this study including two Baseline conditions, an
Informational Prompt only condition, a Performance Feedback only
condition, and two Informational Prompts and Performance Feedback
combination conditions. The signs were separated and then combined
to study the affect that signs have on increasing recycling behavior.
Both Baseline conditions showed the lowest level of recycling when
compared to all other conditions. The first Baseline showed an initially
low level of responding and then a great bounce from 28 to 75
materials recycled. After this bounce, the data showed an increasing
trend and then drops and shows a flat trend with low variability. The
lowest data point in this condition was 28, with the highest data point
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being 90. The lowest data point could possibly be the result of not all
the housekeeping staff getting the memo that they were not to collect
recycling since there were no other days in the entire study that
showed a data point this low.
The second Baseline shows an overall decreasing trend with low
variability with respect to level and trend. The lowest data point in
this condition was 64, with the highest data point being 101. The data
indicate that there was a decreasing trend that could have come from
the withdrawal of both signs. There were slight bounces in the data up
and down towards the end of the condition that could be the result of
more people being on campus on certain days.
The Informational Prompt only condition showed the lowest level of
performance when compared to all other intervention conditions. The
condition showed two different levels throughout, with the higher level
in the beginning of the condition and the lower level towards the end
of the condition. This could have been influenced by the same
information being present on the signs and the signs slowly becoming
a less salient discriminative stimulus to recycle by the individuals in
the building.
In the beginning of the condition, there was a great bounce from 67
to 115, where the data then dropped down to 54. Within the first
three data points, the highest and lowest data point occurred. The
highest data point was on the second day of the condition, which
might have been influenced by the initial presence of the informational
prompt being a more salient discriminative stimulus by people that
worked that day. Once the data dropped significantly on the third day,
the data showed an increasing trend and low variability with respect to
level. Towards the end of the condition, the data dropped on the same
day that it had previously in the beginning of the condition
&*!
!

!
(Wednesday) which could suggest that there is less staff and students
present in this building during this day. The data then showed a level
similar to the end of Baseline, which could also suggest that the signs
had lost their initial impact.
The data show that when a low-cost procedure is paired with a
high-cost procedure, the highest amount of recycling is produced when
compared to these procedures being introduced separately.
Performance feedback showed a higher increase in recycling that the
Informational prompt condition, so a higher-cost intervention during
this study showed to produce more powerful results. This indicates
that having some funding for recycling may be helpful in increasing
recycling.
There were several sources of variability in the study that might
have affected the data. First, the study stretched across two
semesters. Although the building the study took place in was mainly a
staff building, there are classes held there as well. The different
classes from Fall to Spring semester could have had an affect on how
much people recycled and the increase of waste placed in the recycling
bins during the last condition. This could have influenced why the last
combination was only slightly higher than the previous condition,
where it was only the Performance Feedback signs present.
Second, the study’s data was collected every day during the week.
There was no way to tell the amount of people that were present in
the building each day, which would heavily influence the amount
recycled if there was more people present in the building on certain
days. There were events that took place in the building throughout
the study that might have lead more people to be on campus in the
building on the days these events took place. Also, some events
provided food and drinks, which might have lead to more plastic
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containers being present in the area, potentially leading to more
recyclable material thrown away in the containers.
Third, there were several holidays that took place throughout the
study as well. This lead to breaks in data collection since there was no
staff or students on campus. Data might have been affected around
these times because immediately preceding and following these
holidays there was no way to tell if there was an increase or decrease
of individuals on campus, which might have lead to more or less
recycling.
There were several limitations to the study. To begin with, there
were several times throughout the study that there was an extra bin
placed in the building. It appeared that these bins had been moved
from other locations since they were always full. Researchers were
not able to account for whether or not an individual from the building
placed trash or recyclable materials in the extra bin. These bins were
discarded and removed from the building when seen, so there could
have potentially been more recyclable materials in the bins involved in
the study during these days.
A second limitation was the appearance of the signs used for the
Informational Prompts and Performance Feedback conditions. The
color, size, and information on the signs all might have affected the
amount recycled. The Informational Prompts signs were designed to
call attention to the recycling bins as well as for initiating recycling. As
with any sign, the salience is of key importance. The Informational
Prompt signs used in this study were 11.25’’x 17.3’’ and had a white
background. There were a total of 6 different messages distributed
across 26 signs. The intention of these signs was to increase recycling
behavior, however given the relatively small changes in recycling
behavior it is important to consider, the signs may have not functioned
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as a discriminative stimuli as intended. Likewise, the Performance
Feedback signs may have been too small in size (5’’x 8”), the color
might have been too dark, and the statistics might have been
displayed too small and with colors and font that could have been
clearer. The signs also could have been a different color, changed
information, and provided feedback in various ways to serve as a more
effective discriminative stimulus. In addition, the signs occasionally
fell off the wall, so a stronger adhesive would have been better to use.
A third limitation is the amount of trash containers in comparison to
the amount of recyclable containers. Since the study was held in a
building that mainly is made up of staff offices, there were only trash
and paper recycling containers in the offices. The only bins that
collected aluminum, plastic, and glass were in common areas, which
increased the response effort, therefore suggesting a decrease in
recycling. Through observation while collecting data, it was observed
almost daily the amount of recyclable material disposed of in the office
trash containers.
A fourth limitation was individuals disposing of material that could
have been viewed as recyclable material. Before the study began, it
was intended to have a clearer definition of materials that were
accepted in the recycling bins. All of the bins already had information
on what material was accepted, just not in great detail (the bins were
labeled aluminum, plastic, and glass). The goal of the informational
prompts was to make then short and clear, so after noticing the bins
already said what material was accepted, it was determined to not
modify the signs already on the bins. The disposal of non-recyclable
material that might have been mistaken for recyclable material
specifically occurred more towards the end of the study, in the last
condition. Some of the materials that were disposed of were plastic
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material, but not recyclable plastic. The increase could have been
influenced by the change of semesters and new individuals coming into
the building that had a different perspective of what material is
recyclable.
A fifth limitation to the study is that researchers were not able to go
through the trash to get the total number of recyclable material
available at the building. If researchers were able to get the total
number of recyclable material, data could have been calculated by
percentage instead of count, giving a more detailed account of
recycling. During the study it was considered that the low data points
could have been days that there were lower amounts of recyclable
material on campus that day.
The Informational Prompt signs were twice the size as the
Performance Feedback signs, which might have suggested that the
signs served as a more salient discriminative stimulus since they were
larger and might have then lead to the signs influencing recycling
more, but as the data show, the Performance Feedback signs had a
greater affect on recycling behavior. In addition, the information on
the Informational Prompt signs might not have provided information
that would have made the sign serve as a discriminative stimulus to
recycle. Further analysis on sign size, type of information on the
signs, and appearance of the signs might be beneficial to see if an
increase in the dependent variable occurs.
Future studies might profit from researching further the proximity
of recycling bins to the trash receptacles. Although previous studies
have looked into proximity of the two containers, there have not been
studies that that focus on having a recycling bin next to every trash
receptacle. In the current study, there was a seen deficit of the
amount recycled that could have been directly influenced by the
'$!
!
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amount of trash receptacles in the offices and the lack of recycling
containers directly located next to these trash containers. A large
percentage of offices had paper recycling containers, so there might be
some benefit to place receptacles that collect aluminum, plastic, and
glass as well next to these containers to research further into
proximity effects.
Future studies might want to address the total percentage of
recyclable material in the building. This would involve measuring
recycling in the recycling receptacles and the trash receptacles. By
doing so, researchers will be able to see the total amount of recyclable
materials able to be recycled at the building each day. A percentage
of total recycling would also address whether there is less recycling at
the building on certain days.
The current study also did not provide a tangible reinforcer.
Studies of this sort are quite difficult to implement and see an increase
in the desired behavior, as a direct contingency analysis is not always
clear. The rational behind this is that reinforcement contingencies
designed by the experimenter cannot come into play due to this being
an antecedent intervention. When considering interventions of this
sort applying to typical adults, it is important to consider the
interventions be language based and rule-governed. If it is in fact
rule-governed behavior, the emotional valiance must be researched in
an effort to establish motivating operations, which was not done in this
study.
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Informational Prompt and P.F. stands for Performance Feedback.

Figure 1. This figure illustrates aggregate data across all conditions in the study. I.P. stands for
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Figure 2. This figure illustrates data that shows the days in the week of the study.
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Figure 3. This figure illustrates data from Bin 1.
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Figure 4. This figure illustrates data from Bin 2.
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Figure 5. This figure illustrates data from Bin 3.
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Figure 6. This figure illustrates data from Bin 4.
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Figure 7. This figure illustrates data from Bin 5.
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Figure 8. This figure illustrates data from Bin 6.
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Figure 9. This figure illustrates data from Bin 7.
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Figure 10. This figure illustrates data from Bin 8.
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Figure 11. This figure illustrates data from Bin 9.
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Figure 12. This figure illustrates data from Bin 10.
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Figure 13. This figure illustrates data from Bin 11.
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Figure 14. This figure illustrates data from Bin 12.
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Figure 15. This figure illustrates data from Bin 13.
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Figure 14. This figure illustrates data from Bin 14.
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Figure 17. This figure illustrates data from Bin 15.
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Figure 18. This figure illustrates data from Bin 16.
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Figure 19. This figure illustrates data from Bin 17.
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Figure 20. This figure illustrates data from Bin 18.
)(!

!

!

))!

Figure 21. This figure illustrates data from Bin 19. The break in data shows a seminar that took place by the
bin’s location where data was not collected for this bin.
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Figure 22. This figure illustrates data from Bin 20.
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Figure 22. This figure illustrates data from Bin 21.
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Figure 24. This figure illustrates data from Bin 22. Data from day 29 was not collected because bin was
missing.
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Figure 25. This figure illustrates data from Bin 23.
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Figure 26. This figure illustrates data from Bin 24.
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Figure 27. This figure illustrates data from Bin 25.
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Figure 28. This figure illustrates data from Bin 26.
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Appendix B
Treatment Integrity Checklist
Date of observation: ___/___/___
Primary scorer: __________________________
Secondary scorer: ________________________
Observer: _______________________________
Directions: Indicate each treatment step that was completed correctly
by marking in the corresponding box.
Step

Completed
Correctly

Completed
Incorrectly

The primary scorer separates and counts
the appropriate recyclable materials
from the recyclable container.
The primary scorer separates and counts
the trash material from the recyclable
container.
The primary scorer records the count for
all material
The secondary scorer checks off the
count that the primary scorer recorded
for all materials
# of steps completed correctly: ____________ % steps completed
correctly: ____________
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Appendix C
Breakdown of Material Counted
Recyclable Materials Accepted at USF:
Plastic: Containers with the recyclable logo and the number 1, 2, 3,
4, 5, or 6 imprinted on the container itself.
Aluminum: Aluminum soda cans
Glass: Glass beverage containers

Nonrecyclable Materials:
Any material placed in a recycling or trash container that is not listed
above.
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Appendix D
Data Collection Sheet #1
Date: ______________________ Condition:
_________________________
Day:
__________________________
Bin Location Plastic Aluminum Glass Trash
Primary Secondary
#
Weight Scorer
Scorer
1
2312A
2

2322

3

2313

4

2322

5

2431

6

2228

7

2508

8

2705

9

2731

10

2531

11

2611

12

2609

13

2616

14

2202

15

2106

16

2232stairs
Dstairs
elevator
1328

17
18
19

Stairs
1201
**!
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20

1142

21

1503

22
23

1506
Outside
1630

24

1525

25

1510

26

1710
Library
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Appendix E
Data Collection Sheet #2
Date: ______________________ Condition:
_________________________
Day:
__________________________
Bi
n
#
1

Location

2

2322

3

2313

4

2322

5
6

2232-el
by stairs
2431

7

2228

8

2508

9

2705

10

2731

11

2531

12

2611

13

2609

14

2616

15

2202

16

2106

17

Dstairs el
by stairs
1328

18
19

Plasti
c

Aluminu
m

Glas
s

2338

1201
Stairs(At
)
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Trash
Weigh
t

Primar
y
Scorer

Secondar
y Scorer
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20

1142

21

1503

22
23

1506
Outside
1630

24

1525

25

1510

26

1710
Library
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